22 




Claims 

Process for qualitative and/or quantitative detection of 
analytes in li^t*i.^^nd/or solid phases, characterized in that 
stable or quasi-stable r^^^oinagnetic or f errimagnetic substances 
are used as magnetic labeling thrat is to be identified in 
immunoassays or other binding assays and the remanent 
magnetization of the sample is determined^^a^^v^measurement 

variable . " 

Process for qualitative and/or quantitative detection of 
analyte^in immunoassays or other binding assays, wherein, at the 
time of measurement, bound magnetic markers in their totality 
produce a remkrient magnetization of the sample, while at the time 
of measurement the magnetization of unbound magnetic markers that 
are present in theXsample in their totality fades owing to 
extrinsic superparamagnetism. 

3. Process for qualitative and/or quantitative detection of 
analytes in liauid and so^d phases, wherein 

(i) first structure-specific substances are labeled with 
f erriVnagnetic or ferromagnetic substances, and then 

(ii) these Vmagnetic labeled structure-specific substances 
are used in a sample that is to be measured, 

(iii) the sample to be measured is magnetized with the aid of 
a magnetic field of suitable intensity that is applied 
from the\ outside and, 
(iv) after thd external field is siiut off, the remanence of 
the magnetization of the colloidal particles is 
measured \jrith the aid of magnetic^ field sensors. 



wherebyXthe remanence that occurs due to specific 



binding and its extent are used for analysis. 
4 . ^i^^^^&e&s according to cX aAmo 2 and 3 , wherein in o - toad " of 




the ■st:roctm! ^^^^pooif ic - cubat - cmoo gy analytes that are to be 
identified ar^ labeled with f errimagnetic or ferromagnetic 
substances and the stsructure-specif ic substances are added to fefee 
samples that are\to be m^sured. 

Process according *-*ir^-imy- i -^r^ . i - ^ wherein the - 
structure-sp^l34fic ^substances are antibodies, antibody fragments, 
biotin, or substanSfels that bind specifically to biotin such as 
avidin or streptavidin, ^""^gpnists that bind specifically to 
receptors or their antagonist's^ specif ic peptides and proteins, 
receptors, enzymes, enzyme substra^fce^, nucleotides, ribonucleic 
acids, deoxyribonucleic ac^ids, carbohydr^s^^es , or lipoproteins. 
6"! ProoQca - according to >olai - mG ^ — and 5, wherein the 

\ 

structure-specific substances, have a binding constant in the 

range of 10^-10^^ (mol/1)"''. \ . . 

A process \ CVctiKvi^ 

7. ' Froooag - according to - olaima 3 and 4, wherein the 

\ 

structure-specific substances hav^e a binding constant in the 

range of 10^-10^^ (mol/1)"''. 

/V process ^t^^ ^ \ 

8 . ^ ProcoGo according to x; - laimG 1 to 7 " , wherein the sample 

^ , \ CX- . . 

xs moved during the measurement and thuc ' the sample signal is 

W 

modulated. . \ , 

9. Process ac^tsq^ding to c Xaims l^^to S, wherein induction 
coils that are hooked up^^Xs gradiometers , f luxgate-magnetometers , 
giant magnetoresistance sensdls^, or magn^etoresistive converters 
are used as magnetic field senso]^^. 

\ 

\ 
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10. Process according to g jr aima 1 to -^, wherein SQUIDs are 
used as magnetic field sensors, 
^gjj^ 11. #r oc c3G cus^ording to olaimc - 1 - t o - 10 7 wherein 

simultaneous determination of several different analytes in 
/ liquids or solid substances is carried out by gtee p - by -gt^ep 
magnetization of -ttte- sample to be measured, 

A process ^ 5^ 

12 . ■^faoe-as-' according to claim wherein for simultaneous 

quantitative determihatioh of analytes, different ferromagnetic 



or f errimagnetic substances with discrete coercive field 
intensities are used. 

13s. Process according to claimo 1 to 12 -, wherein the 
intrinsic N^lian relaxation times of the ferromagnetic and 
f errimagnetic stal^tances that are used are greater than the 
measuring time. 

14. Process accordiitg;. to claim 13, wherein the Neelian 
relaxation times of the ferrOTh^netic and f errimagnetic 
substances that are used are long^K. than 10'^ seconds at 2 0°C, 

15. Process according to claim IJV wherein the Neelian 
relaxation times of the ferromagnetic and r^rrimagnetic 
substances that are used are longer than 1 secbi:\d at 2 0°C, 

16. P r ocess according to cLaima 1 to 15- , wherein the 
ferromagnetic and f errimagnetic substances have a particle size 

*inT^-feke-j::a«g« of 1 to 1000 nm. 

yi . fProooo£3 according to e^aimti 1 to lb', wherein the 
ferromagnetic and f errimagnetic substances have a particle size 
' in -- thf> r . ange of 2 to 500 nm. 



# t 



A process ^^"^"^^ I 

iS, Prooooo according to ciaiitiy i — LO 17', wherein the 
A 

ferromagnetic and f errimagnetic substances are stabilized with a 
shell :fefea4r-iy lUaLte- of oligomeric or polymeric carbohydrates, 
proteins, peptides, nucleotides, surfactants, synthetic polymers, 
and/or lipids. 

L9 . Compounds for use in processes according to claims — i— -to 
wn^ein they consist of combinations of stable or quasi- 
stable f erXiinagnetic or ferromagnetic substances with structure — 
specific substfebQces. 

20. Compounds^^'^pis^ use in the process according to nlnim" 1 - 
xa, wherein the f erJ^im^^etic or ferromagnetic particles have a 
Neelian relaxation tfiTrg"th>Kt is longer than 10"^ second. 

21. Compounds for use in ti^e process according to ©ie-iifts — ±^ 
•3-8", wherein the f errimagnetic and r^romagnetic particles have a 
Neelian relaxation time that is longerNthan 1 second. 

Compound according to claim 19 , wherein the structure- 
specific substan^es^are antibodies, antibody fragments, agonists 
that bind specifically tS'"-^::eceptors , cytokines, lymphokines, 
endothelins or their antagonists>-sQther specific peptides and 
proteins, receptors, enzymes, enzyme sufe5t5;ates, nucleotides, 
ribonucleic acids, deoxyribonucleic acids, carb^i^drates , or 



lipoproteins . 

The 



23. ^ompound for uce -^ in the process according to ola - ims l -- 
ie^, wherein the ferromagnetic or f errimagnetic substances are 
stable or quasi-stable colloidal particles that are made of iron 
oxides, barium ferrite, strontium ferrite, pure iron, chromium 
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or 

dioxide, nickel, and cobalt, ^ well q & iron oxides with 
manganese, copper, nickel, or cobalt additives • 

!4. Agents for use in the process according to cira-iiRs — end- 
lerein they contain several ferromagnetic or f errimagnetic 
substai\ces with various coercive field intensities* 

25. \Use of the processes according to xslaimc 1 - 18 'in 
fertilityX histocompatibility , allergology, infect iology, 
hygiene, genetics, virology, bacter^iology , toxicology, pathology, 
environmental Nanalysis, or medical diagnosis. 

26. Proces^ f or the detection of ferromagnetic or 
f errimagnetic subVtances that are introduced into the human body 
or that are appliedXon the human body, wherein the remanence of 
the magnetization of "^^he ferromagnetic or f errimagnetic 
substances is determin^ after a magnetizing field is shut off. 

27. Process for theXdetection of ferromagnetic or 
f errimagnetic substances tkat are introduced into the human body 
or applied on the human bodyy characterized in that first 

(i) structure-specific Substances are labeled with 
f errimagnetic or ferromagnetic substances, and then 

(ii) these magnetic labeled istructure-specific substances 
are introduced into the J\iving organism or applied to 
the organism, 

(iii) an advantageous volume of tAe organism is magnetized 
with the aid of a magnetic fi^ld that is applied from 
the outside and, 



(-ivj^^after the external field is shut off, the remanence of 
the magnetar23"b4:^iia._ofth magnetic markers is measured 

with the aid of magnetic f ieXa^^s^nsor s . 

' A process - 
28. jProceoo according to claim 27, wherein antibodies, 

antibody fragments, agonists that bind specifically to receptors 

or their antagonists, sp eoi - f io peptides^and proteins, receptors, 

enzymes, enzyme substrates, nucleotides, ribonucleic acids, 

deoxyribonucleic acids , carbohydrates , or lipoproteins are -used 

as structure-specific substances. 



The process 

29. Proc e&s^ according to claim 28, wherein the agonists or 
A 

antagonists that bind specifically to receptors are cytokines. 



30, ProoGGC . according to claxm 2^8, wherexn the structure- 



lymphokines, endothelins, or their antagonists. 

T 
£^ 

A 

specific substances have a binding constant in the range of 10^- 

10^5 {mol/1)*^ 

T*^e peaces 57- 

31. ^roGoaa according to claim ^^8, wherein the structure- 
specific substances have a binding constant in the range of 10^- 
10^5 (inol/1)-^ 

p2. P5?oca^&. according to claims 20 to 31, wherein 
Superconducting Quantum Interference Devices (SQUIDs) , induction 
coils, f luxgate-magnetometers , giant magnetoresistance sensors, 
or magnetoresistive converters are used as magnetic field 
sensors. 

33. Use of the compour(ds according to one of claims 19 to 
23, in processes accor<^^uig to claims 27 to 32. 

34. Use of f errimiiayfSj^ic or ferromagnetic substances in the 
process according to cla!im*^6 . 
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35. 



Agents forNuse in processes according "bo ' Olaiino — 2-7 — try 



•9^, wherein they contain a mixture of different f errimagnetic or 
ferromagnetic substancesWith structure-specific substances . 

36, G omp e und o for - u s€ ^-* v iu pioces -ses- according to claimc 3 6 -€o 
wherein the Neelian rela>t«ation time of the ferromagnetic or 

f errimagnetic substances is longer than 10'^ second at 3 7°C. 

The proce:2>s \^ c\c4.\v-h 1^ 

37. Oomp oundo ^ ^nr-tr se in pi .u ^ e & &e& according to ol a - imo 2 6 to - 

'-^F^t wherein the Neelian relaxation\time of the ferromagnetic- or 
f errimagnetic substances is longer than 1 second at 3 7°C. 

aXa4ffle^ 3 - Q and - 3 7 , 



T\ne process 
38. CompoundQ - according to 



wherein the 

f errimagnetic or ferromagnetic substances are iron oxides or iron 
oxides with manganese, copper, nickel, or'^ cobalt additives. 






